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I. L'ITRODUCTION
One of the main accomplishments of the Ugandan government in the 1990s was the removal of massive implicit taxation on exports. In this context, it is interesting to assess how tax policy evolved following the elimination of export taxation; how the government was able to meet its revenne needs in a less predatory fashion; and how these policies impacted households and firms. This paper sets out to answer these questions.
Due to the past predatory taxation and prolonged conflict, Uganda began its economic recovery in 1986 at a very low level of government revenue, merely 5 percent ofGDP. At the same time, needs for public spending on social services and infrastructure were massive in order to support impoverished households' efforts to increase their production, consumption, and welfare as well as to encourage enterprises to invest and diversify. These circumstances led policymakers to pursue a rapid increase in domestic revenue and a corresponding increase in public services; indeed, the rebuilding of government's revenue base has been one of the key features of Uganda's economic recovery. Institution building for tax administration resulted in a semi-autonomous Uganda Revenue Authority (URA), established in 1991. As a result, domestic revenue more than doubled in real terms during the first half of the 1990s and was 11.3 percent ofGDP by 1996 ( Table 1 ).
The policy of rapidly increasing public revenue presented a tradeoff for the economic liberalization program. In particular, it curtailed the scope for trade reform. The coffee export tax was abolished early on but tariffs and other import taxes were retained, initially at a fairly high level, because of the quest for revenue. Even by 1996 import taxes (including petroleum) still accounted for over one-half of total revenue.
For most of the 1990s the government had an explicit target of increasing revenue by one percentage point of GDP each year. This target was not, however, backed by a concrete strategy on policy and administrative measures to encourage such growth. Over time ad hoc increases in tax rates, particularly taxes on fuel, were increasingly relied upon to achieve the revenue target, with little attention paid to the supply-side effects. While import tariffs provided protection to the producers oriented toward the local market, high tax rates generally encouraged seeking and granting of firm-specific exemptions and tax holidays, with an adverse effect on competition.
This paper first takes a closer look at the policy of rapidly increasing revenue and recent tax reforms. It then uses household survey evidence (see Appendix A for details) to identify which taxes are progressive and whether tax reforms have made the poor better or worse off. Similarly, it examines business taxation to answer three questions: What is the actual tax burden on firms' capital investment and the overall cost of production across various industries? How does this burden compare to the neighboring countries, Kenya and Tanzania, which compete for the same foreign investment? How does poor compliance and tax administration affect tax incidence on the enterprise sector?
The paper is organized as follows: Section II describes the methods and data used for tax incidence analysis; Section III discuses the main results; and, lastly is the conclusion.
II. METHOD AND DATA FOR TAX INCIDENCE ANALYSIS

A. Household Incidence Analysis
In examining the impact of tax reforms on households, particularly whether tax reforms have made the poor better or worse off, this paper applies the welfare dominance analysis (see Appendix for details). The method is based on the "concentration curves" which measure the fraction of total expenditure on a commodity ascribed to different income groups when they are ordered according to the level of their income (in practice consumption expenditure is used).' In this analysis, concentration curves plot households from poorest to wealthiest on the horizontal axis against the cumulative proportion of taxes paid by all households (Charts 1 and 2). The conditions for welfare dominance are satisfied whenever the concentration curves for two commodities do not intersect. In this case, the more a concentration curve moves away from the 45-degree straight line, the more progressive is the tax. For one tax to dominate the other, the difference in their concentration curves must be nonnegative over the whole range of incomes. When the Gini coefficient for a given tax is greater than the Gini coefficient of per capita expenditure, then the tax is considered to be progressive. Similarly, the comparison of Gini coefficients before and after the tax reforms indicate how progressivity of taxation has changed over time (Tables 7 and 8) . 3 A number of assumptions are adopted. For direct taxes, the factors that produce the incomes are assumed to pay the associated taxes. For indirect taxes, households that consume the taxed items are assumed to pay the associated taxes. Thus, smokers pay taxes on tobacco, and households that use paraffin pay the taxes on paraffin. Import duties are more difficult to capture from a household survey, given that there is no differentiation between domestically produced or imported consumer goods. The prices of all goods for which imports are a large share of the market are assumed to go up by the amount of the tariff when it is levied. Finally, most of the analysis relies on statutory tax rates rather than any estimates of taxes actually paid.
The data on household expenditures are obtained from the 1992/93 integrated household survey. Table 6 shows the various commodities and their corresponding tax rates before and after reforms. As shown in the table, most import duties on commodities were reduced considerably by 1995. This table also shows the various rates of the 1992 sales tax, which was replaced by a uniform (17 percent) VAT rate in 1996. However, a number of 2 The concentration curve is similar to the Lorenz curve which is a graphical presentation of inequality. Household expenditures are arranged in ascending order, and the cumulative share of total expenditures are plotted against the cumulative share of population. For complete equality the Lorenz curve would be a straight line; it becomes more curved when inequality rises. The Gini coefficient is the ratio of the area between the straigbt line and the Lorenz curve to the total area under the straight line.
commodities are zero-rated in order to take into account equity concerns. Note that Uganda uses a different import tariff regime for regional and external trade. Although it would be possible to identify the different tax rates on different commodities depending on where they are imported from, it would be difficult to identify the source of the commodity consumed by a particular household. Therefore, no attempt is made to calculate import duties based on the countries where they were imported from.
B. Firm Incidence Analysis
For the tax incidence on finns, the marginal effective tax rate (METR) on investment and production costs is chosen as the quantitative indicator. The key assumption underlying the METR concept is that a profit maximizing finn invests (or produces) as long as the aftertax marginal revenue from its investment (production) exceeds the marginal cost. While the marginal revenue is not easily observable in practice, data on the marginal cost can be obtained. For example, when estimating the METR on capital, the marginal cost is the sum of the financing cost of investment and the economic depreciation rate, adjusted for all relevant taxes and tax allowances. Hence, the marginal effective tax rate measures the impact of a tax system on an incremental unit of capital investment or business activity.
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The METR incorporates the effects of both statutory tax rates and related tax incentives (tax depreciation, tax credit, tax deductibility, tax holidays, etc.,) as well as various industry-specific and economy wide factors interacting with these taxes (financial costs, inflation, capital structure, etc.,). Due to this interaction, the effective tax rate can vary by industry or tax jurisdictions under the same tax regime. The difference in the METR across various investors or sectors quantifies the tax bias at the margin and indicates, other things being equal, how tax policy is likely to affect investment decisions.
As mentioned earlier, in a low-income country where the tax administration is relatively weak, a key issue is how much the actual tax incidence differs from that of the fonnal tax structure. While the analysis can relatively easily be extended to the comparison of impact of the fonnal tax structure across industries or jurisdictions, obtaining adequate infonnation about actual administrative practices as well as detailed industrial parameters is more difficult. Although the analysis presented in this paper is based on Uganda's fonnal tax system, it uses actual finn-level data for key nontax parameters. For example, the debt-toassets ratio is obtained from the 1998 finn survey. The URA taxpayer database was used to obtain the capital structure by industry, while the 1992 input-output tables were used to estimate the cost structure by industry (Republic of Uganda 1995) . Finn survey evidence is also used to explore the impact of compliance and tax administration on the METR.
III. RESULTS
A. Tax Incidence on Households
This section presents the tax incidence analysis on households both before and after tax reforms took place. It first explores the extent to which the overall tax system is progressive or regressive. In order to answer this question, all the taxes paid by the household are aggregated and the (extended) Gini coefficients of the aggregate taxes are compared to those of total household expenditure. The results presented in Table 7 indicate that, by and large, the Ugandan tax structure was progressive prior to reforms. Concentration curves for the main tax categories shown in Chart I confirm this result. Most individual tax categories were also found to be progressive prior to reforms, with the exception of the excise tax and the graduated personal tax. In particular, the excise tax on paraffin, which is one of the commodities heavily consumed by the poor especially in rural areas, was highly regressive. By attaching a higher weight to commodities consumed by the poor, excise taxes on paraffin became even more regressive. Pay-as-you-earn was the most progressive tax. This tax is levied on formal sector employees and hence tends to be concentrated among the better off. Since the minimum threshold to be liable for this tax is relatively high, it exempts the lowest income groups. Import taxes were the second most progressive category, followed by the sales tax.
The incidence analysis shows that after reforms, the overall tax system remained progressive (Table 8) . The results are consistent with findings of similar studies on Ghana and Madagascar (Younger 1996; Younger and others 1999) . The Gini coefficients before and after confirm that substitution of the VAT for the sales tax does not necessarily worsen the welfare of the poor (Tables 7 and 8 ).5 The pay-as-you-earn tax remains the most progressive tax after reforms. However, it is not possible to determine conclusively which of the other taxes (VAT, import tax and excise tax) dominates after the reforms.
There are some important changes in the Gini coefficients after the tax reforms (Table 8) . For instance, the coefficient of the aggregate excise taxes clearly shows that these taxes were made more progressive by the reform. Import duties, however, became more regressive. The Gini coefficient of the coffee stabilization tax is considerably below that of other taxes, implying that an export tax on a primary commodity can be highly regressive. The burden lies heavily on rural producers as exporters shift the tax on to producers. As confirmed by the test statistic (Table 10) , the coffee stabilization tax dominates all other types of taxes.
In an effort to raise public revenue, petroleum products have been heavily relied on, given that their demand is considered inelastic. By applying the statutory tax rates directly on petroleum consumption, petroleum taxes (apart from that on paraffin) are found to be very progressive. Note that this the incidence analysis ignores the indirect or intennediate effects of petroleum taxation on the other sectors. These indirect price effects of petroleum taxes can be obtained from the input-output table. and can be assigned to the corresponding commodities in the household survey (Republic of Uganda 1995) . Two types of taxes are considered here. First, import duties levied on petroleum products are imputed on all other sectors. Second, the excise tax has a strong effect on prices in the transport sector. When these effects are taken into account, petroleum taxes are no longer as progressive as in the initial analysis6
B. Marginal Effective Tax Rate for Domestic Firms
In this section, the marginal effective tax rate (METR) on capital and cost of production is estimated for Ugandan finns operating in the following industries: commercial agriculture, agro processing, manufacturing, construction, transportation, communication, and tourism 7 For the METR on capital, four types of assets (huildings, machinery, inventories, and land), two different tax regimes (the pre-and post-1997 tax system), and three tax codes (regular taxable, tax-holiday, and small finns) are included. A number of policy options will also be simulated. 8 The METR estimation on the cost of production includes three key inputs: capital, labor and fuel.
The estimation of the METR is not only sensitive to tax policy but also to the choice of non tax parameters, that is, macroeconomic indicators and industry-specific parameters, such as inflation rate, interest rate, debt-to-assets ratio, economic depreciation rate, capital strucrnre, and cost structure (Table 12) . While inflation and the interest rate are usually the same for all industries within an economy, the other parameters vary by sector. For example, depreciable assets used by different industries have a different useful life and replacement cost, which results in a different economic depreciation rate. Capital structures also vary by industry. For example, compared to tourism, the capital structure in manufacrnring is more intensive in machinery and inventories and less intensive in buildings. 9 6 While excise tax on petrol without taking into account indirect effects on other sectors gives very progressive Gini coefficients in the range of 0.899 to 0.992 (for v = 2, 4, 6, 8, 10) , taking into account their indirect effects on other sectors less progressive results in the range of 0.436 to 0.726 for the same values ofv are obtained. Note that the higher the value of the parameter v, the higher weight is attached to commodities consumed by the poor. 7 For simplicity, the analysis covers only finns located in the main industrial centers. Considering that a higher initial allowance is available for investment in machinery and plant elsewhere in Uganda, their effective tax rates will be generally lower. 8 Overall, the discussion here focuses on large and medium-sized finns (that is, finns that have more than 20 employees); the incidence of small finns is discussed as a special case. 9 Chen and Reinikka 1999 provide a discussion on nontax parameters as well as sensitivity analyses for the base case assumptions.
METR on Capital
Capital investment ~enerally involves two categories of capital, that is, depreciable and nondepreciable assets. 1 These two categories can be further divided into buildings and machinery (depreciable), and inventory and land (nondepreciable). As mentioned earlier, capital investment by asset type varies by industry. Consequently, even if a certain type of asset incurs the same METR, the different capital structure by industry will result in a different aggregate METR on capital across industries. The cost structure by input varies also by industry; the larger the share of an asset, the higher is the METR on capital in that industry.
Asset type. The base case is the 1997 regular taxable firm. As Table 2 shows, machinery is the lowest taxed asset in Uganda. This is mainly because of the very generous initial allowance (50 percent), along with the annual depreciation allowance, starting from the first year. In fact, the METR on machinery is found to be negative in a number of industries which indicates a tax subsidy. II The transportation sector, however, incurs a relatively high METR on machinery (17 percent). This is mainly because vehicles are not eligible for the initial allowance.
Inventories are the highest taxed asset (a METR of 45 percent). This is mainly due to the first-in-first-out (FIFO) accounting method, which most Ugandan firms use, combined with a positive inflation rate. Buildings, except those used by commercial agriculture, are taxed the second highest (a METR of over 40 percent), mainly because of the local property tax on buildings, combined with less generous tax depreciation allowances. Due to a more generous depreciation allowance for farm works, buildings used in commercial agriculture bear a low tax burden (a METR of 12 percent). Structures used by the construction industry incurred a higher METR than other sectors, mainly because of a higher economic depreciation rate. Finally, nonfarm land is also subject to the local property tax, resulting in a relatively high METR (42 percent), while farmland incurs a significantly lower METR (28 percent).
As shown in Table 2 , while nondepreciable assets, such as inventories and land, are taxed at the same level across industries (except land for commercial agriculture), depreciable assets, such as buildings and machinery, are taxed unevenly. The main reason is that depreciable assets used by different industries have different useful lives and different tax depreciation allowances. For a given depreciable asset, the wider the gap between the economic and tax depreciation rate, the higher the METR on this asset.
Industries. The aggregate METR for each industry is simply a proportional difference between the weighted average of the before-tax and after-tax rate ofremrn by asset, based on the industry-specific capital structure. Obviously, the larger the share of the assets that are highly taxed, the higher is the industry's aggregate METR. As shown in Table 2 , tourism incurs the highest METR (39 percent) in the base case. This is mainly a result of its very high capital weight in buildings (71 percent), which is the second highest taxed asset. Manufacturing incurs the second highest METR (33 percent), mainly because the sector invests about two thirds of its total capital in the two highest taxed assets, inventories and buildings.
In contrast, transportation enjoys the lowest METR on capital of all sectors (21 percent). The primary reason is its heavy capital weight in machinery (84 percent), particularly vehicles which have a relatively high annual depreciation allowance (30 percent). For the same reason, agro processing and construction (capital share of machinery is 48 percent) incur a relatively low METR (23 and 24 percent, respectively). The METR on capital for commercial agriculture and the communications industry are somewhere inbetween (a METR of 26 and 31 percent, respectively). The primary contributor to the former is its rather high capital share in inventories (33 percent). The main factor for the latter is its high capital share in buildings (57 percent). Small firms. As described above, small firms do not pay regular income taxes, unless they opt to do so, but are instead levied a presumptive tax up to I percent of their gross mrnover. In this section small firms refer to those firms qualifying for and choosing to pay the presumptive tax. Since the presumptive tax is imposed on the gross receipts without any adjustments, small firms are neither entitled to the generous initial allowance for investment in machinery nor subject to any restrictions regarding writing off business expenditure. As a result, the METR for small firms is found to be lower than that for large and medium-sized regular taxable firms on all other assets but machinery (Table 13 ). However, except for those engaged in commercial agriculture, small firms still pay municipal property taxes. Therefore, buildings and land are taxed higher than investment in machinery and inventory by small firms. As depreciable assets wear off at a different pace from industry to industry, buildings and machinery incur a different METR across industries even though they are subject to the same presumptive tax rate and have no differentiated sector-specific tax allowances. Compared to the base case (regular taxable firm) by industry, small firms are taxed significantly less as measured by the aggregate METR on capital. The gap ranges from 15 percentage points in agro processing to over 24 percentage points in manufacturing. Furthermore, the interindustry dispersion is smaller than in the base case of the regular taxable firm.
Impact of Tax Reform
This section examines the impact of income tax reforms on regular taxable firms and compares them to the firms that had been granted tax holidays. Table 2 , the tax burden incurred by large and medium-sized regular taxable firms was significantly reduced following the 1997 incometax reform. The difference in the aggregate METR between the two systems ranges from 5 to 15 percentage points. The most striking change is the difference in the METR on machinery, ranging from 9 percentage points for transportation to 34 percentage points for the communications sector. This is mainly because of the generous initial allowance for investment in machinery and equipment (except vehicles) available to all tax-paying firms under the new system. The other contributor is the zero-rated import duty for imported machinery.
Regular taxable firms. As shown in
Following the reform, the METR on buildings declined about 3 percentage points. This is mainly due to the slightly higher annual depreciation allowance (increased from 4 to 5 percent). The wider gap (about 19 percentage points) for commercial agriculture reflects the effect of a higher annual allowance for farm works. There was no change in the METR for inventory and land.
Regular taxable versus tax-holiday firm.
Corporate tax holidays were abolished in 1997 and replaced mainly by an initial investment allowance for machinery. As a result, the METR on machinery was significantly reduced (around 25 percentage points lower across industries, except for the transport sector). This indicates that, given the generous allowances, profitable firms that invest heavily in machinery can benefit from opting out from the tax holiday status. 12 For all other assets, however, the METR was lower under the tax-holiday regime. First, as the annual depreciation allowance for buildings is relatively low, there is still a large balance left (76 percent of the total cost) to take advantage of the tax depreciation allowance even when the tax holiday has expired. Obviously, the longer the tax holiday, the less is the unclaimed balance worth in the present value terms. Second, the significantly lower METR on inventories is due to the fact that tax-holiday firms are able to avoid the tax penalty caused by inflation when using the FIFO accounting method. Third, by investing in land, the only tax benefit a tax-holiday firm may lose is the interest deduction. When the debt-to-assets ratio is low (25 percent or less in Uganda), this loss is insignificant compared to the benefit gained from the tax holiday.
As can be seen from Table 2 , interindustry tax distortion actually increased following the tax reform. A further analysis shows that the main contributor is the difference in the METR between commercial agriculture and all other sectors. As farm works are entitled to a fast write-off, and properties used for commercial agriculture are exempted from municipal property tax, buildings and land are taxed much less than in the other sectors.
To summarize, industries investing heavily in machinery gained most from the tax reform, reflecting the policymakers' desire to provide incentives for acquisition of new technologies. The most evident example is the transportation industry where the advantage measured by the METR for regular taxable firms is 6 percentage points compared to their tax-holiday counterpart. However, the METR for the regular taxable firms in the tourism sector is significantly higher (13 percentage points) than their tax-holiday counterpart, due to the high capital share in structures. Similarly, commercial agriculture and manufacturing incur a higher METR under the new system (II percentage points) as these industries invest more in nondepreciable assets, particularly inventories for which the tax holiday regime was more advantageous. Despite a relatively high capital share in machinery, the construction industry also lost slightly (3 percentage points) because of the opposite effect from large .
. 13 Inventones.
METR on Cost Production
The METR on cost of production is used to evaluate the impact of all business taxes, including capital, payroll and indirect taxes on overall business activities. It is estimated as an integration of the METR on various inputs, using the augmented Cobb-Douglas production frmction. Given that the fuel tax is an important revenue source in Uganda, motor fuel along with capital and labor is included as an input for production. I4 As shown in Table 3 , the cost structure varies across industries. Capital accounts for the largest share, which probably reflects the very low labor costs in Uganda. Furthermore, as agro processing requires a higher share of transportation services than commercial agriculture, the share of fuel in its total cost is nine percent, while it is only one percent in commercial agriculture. Table 3 summarizes the METR on each of the three inputs as well as on the overall cost of production by industry. For the METR on capital we use the base case (regular taxable firm under the 1997 tax system), while the METR on labor is simply the statutory gayroll tax rate of 10 percent, and the METR on fuel is estimated at 174 percent (Table II) . 5 As the METR on fuel is significantly higher than that on capital, industries with a higher share of fuel incur a higher METR on production cost than on capital. Agro processing and transportation, which have the lowest METR on capital, fall in that category. In other words, the high fuel tax may actually negate some of the benefits of the tax reform which strongly encourages investment in machinery and equipment in agro processing and the transportation sector as the two sectors are the most fuel-intensive in terms of their cost structure. In contrast, all other industries incur a METR on cost that is lower than their METR on capital, mainly due to the low METR on labor and their small share of fuel in the total cost. On cost of production, tourism and manufacturing are still the highest taxed industries in Uganda, while construction becomes now the lowest taxed industry instead of transportation.
C. Cross Border Comparison for Foreign Firms
This section compares the impact of taxation on foreign direct investment in Kenya, Tanzania and Uganda. It attempts to answer the following question: Which of the three countries is in the best position to attract foreign investors, if tax cost were the only factor in their investment decisions? We focus on manufacturing and tourism, as they are key areas for foreign direct investment in Eastern Africa. For simplicity, tax provisions and economic parameters for foreign firms are based on the United Kingdom's tax system, as it accounts for the largest share (about 25 percent) of the total actual foreign investment in Uganda.
Tax rates and provisions for Kenya and Tanzania are summarized in Table 14 . In order to focus the cross-country comparison exclusively on the burden of taxation, Uganda's nontax parameters and capital structure are applied to Kenya and Tanzania as well. 16 With these assumptions, we find that Uganda has a tax disadvantage compared to Kenya in both manufacturing and tourism, mainly due to Kenya's preferential tax treatment targeted to these rwo sectors (Table 4) . In tourism, Uganda is also less competitive than Tanzania in terms of taxation, mainly due to its local property tax on buildings, which accounts for 71 percent of capital in the tourism sector.
There are a number of factors contributing to this outcome. First, there is no property tax on structures in Kenya and Tanzania. As a result, even without taking into account the initial investment allowances available in Kenya, buildings are taxed significantly less in Kenya and Tanzania than in Uganda. 17 A slightly more generous tax depreciation rate for buildings in the tourism sector (6 versus 5 percent) also contributes to a lower METR on buildings in Tanzania. Second, Kenya provides an initial investment allowance of 60 percent for both buildings and machinery for manufacturing and tourism. Despite its slightly higher corporate income tax rate, buildings in Kenya are therefore taxed much more lightly than in Uganda and Tanzania. Third, a nonzero import duty on most machinery imported to Kenya and Tanzania is the main contributor to their higher METRs on machinery compared to Uganda. Fourth, the higher corporate income tax rate in Kenya results in a higher METR on inventory through inflated taxable income under FIFO. In the case of Tanzania, a higher dividend withholding tax rate induces a higher financing cost that contributes to a higher METR on inventory compared to Uganda. Finally, the different property tax rates on land playa major role on the variation in the METR on land. As a result, the highest METR on land is in Tanzania (39 percent), followed by Uganda and Kenya (33 and 28 percent, respectively).
Again, in order to isolate the impact of taxation, Uganda's nontax parameters, including the cost structure, are applied to Kenya and Tanzania. As before, the METR on labor is the average payroll tax payable by employers, and the METR on fuel is the effective average tax rate on motor fuels. As shown in Table 5 , Kenya has the lowest METR on labor, followed by Tanzania (0.1 and 4 percent respectively, compared to 10 percent in Uganda). Tanzania has the lowest METR on fuel, followed by Kenya (26 and 64 percent, respectively, compared to 174 percent in Uganda). IS As a result, measured on cost of production Uganda becomes the highest taxed country in both manufacturing and tourism. Tanzania's tax competitiveness in tourism becomes more evident, while its manufacturing sector has now a lower tax burden than its couuterpart in Uganda. Kenya has an even greater tax advantage over Uganda in both sectors.
D. Compliance and Tax Administration: Impact on the METR
A typical tax incidence analysis provides an assessment of the tax structure without dealing with administrative realities. Administration can, however, create major distortions no matter how well designed a tax system if it is not managed efficiently and fairly. This section examines key features of taxpayer compliance and tax administration, based on firm survey evidence. The purpose is to isolate factors likely to make the true tax burden on firms different from that indicated by the formal system and the METR analysis.
Tax Compliance
Taxpayer compliance depends on economic incentives embedded in the tax structure and the effectiveness in detecting and penalizing noncompliance (Das-Gupta and Mookherjee, 1998) . At the margin, people engage in tax evasion when the expected benefits (lower taxes) are equal to the expected costs (bribes, puuishment, etc.). According to the 1998 firm survey, one-third of Ugandan firms were in a tax loss position in 1997, that is, they neither paid the corporate income tax nor had a tax holiday (Table 15) . While it may appear high, this ratio is not out ofline with international experience. For example, the Canadian statistics show that, on average, over 40 percent of active nonfinancial firms are in the tax loss position. Twenty-six percent of Ugandan firms did not pay the VAT in 1997, which is IS For Kenya and Tanzania, the fuel tax rate by product is estimated based on the tax and the price per liter, while Uganda's shares of various products in total sales were used as weights to estimate the combined fuel tax rate. not surprising since many smaller fIrms may not be registered for the VAT. Commercial agriculture has the largest share of non-VAT paying fIrms. This is broadly consistent with the design of the VAT system (Le., foods are zero-rated in general). Eight percent of Ugandan fIrms with fI ve or more employees do not pay taxes.
Whether or not fIrms are content with their own level of taxes, they clearly feel disadvantaged when they see their competitors escaping taxation. In the 1994 survey of Ugandan fIrms, respondents identifIed competitors' evasion of taxes as a major constraint (World Bank 1994). Some 60 percent affIrms reported that they faced unfair competition. Furthermore, fIrms estimated the informal economy (part of the economy evading taxes, duties or laws and regulations) to be substantial, with estimates centering around 43 percent. In 1998 this perception remains, with tax evasion being the leading constraint from unfair competition. However, the numerical constraint scores for competitors evading taxes, or smuggling have declined, with the most marked apparent change in the latter.
Despite some improvement in perceptions, the legacy of a predatory state, coupled with little improvement in service delivery, continues to have an adverse effect on tax compliance in Uganda. In the 1998 survey, fIrms in manufacturing, which is the second highest taxed sector measured by the METR, estimated that one half of their competitors gain an advantage through tax evasion. In construction and agro processing the reported share was about 40 percent. In tourism, which is the highest taxed sector as measured by the METR, fIrms reported that one-third of their competitors engage in tax evasion, while in commercial agriculture, where the share of tax paying fIrms is the lowest, only 5 percent of competitors were perceived to evade taxes.
Tax Administration
A prominent feature of the Ugandan tax administration is frequent tax audits, which are either desk or fIeld operations, or a mixture of both. Predetermined criteria do not exist for conducting an audit but factors, such as compliance record, quality of returns submitted, and the size of the fIrm are said to be important. Sixty-eight percent of all fIrms were audited either for the corporate income tax, VAT or both during 1995-97. Forty-one percent of fIrms reported that they were audited for the corporate income tax, while as many as 60 percent of all fIrms were audited for the VAT. The latter is equivalent to three-quarters of the VAT paying fIrms. In the international comparison, Uganda's audit fIgures are very high. For example, in Canada all large corporations (about 1,000) are audited, while for the rest (about 13,000) face audit rates of 5 percent or less. The high auditing frequency indicates a serious lack of voluntary compliance and a low level of mutual trust between the tax authority and the taxpayer.
The URA routinely "assesses" tax returns submitted by taxpayers. These assessments are typically desk reviews of self-declarations and supporting documents. The tax offIcer may accept the taxpayer's declaration as is, or "assess" an additional tax to be paid. A tax audit may also be involved which may lead to a demand for any additional taxes to be paid in the form of an "assessment." As shown in Table 15 , as many as 51 percent of Ugandan fIrms had a disagreement with the URA on their assessment during 1995-97. Sixty-eight percent of these cases were resDlved thrDugh negDtiation between the finn and the URA officers, while 10 percent appealed to a third party. None of the disputes were taken to court. The rest remained unsettled at the time of the survey. At the end, roughly one-third of the resolved disputes ended with a result closer to the taxpayer's own assessment, one-third closer to the URA's assessment, and the rest between the two assessments. Depreciation allowances appear to be one of the main causes for disputes in the corporate income tax assessments. The finn survey also indicates that most tax-holiday firms have little or no involvement with the tax authority, which may be an additional incentive for initially acquiring the tax holiday status.
The Impact on the METR The firm survey reveals three important differences between the fonnal tax system and actual practice, which can affect the METR results presented in this paper. First, according to the Ugandan income tax law, finns that enjoy a tax holiday are subject to mandatory tax depreciation. In other words, they are required to write off their depreciable assets annually during the tax holiday period, and should not be able to claim tax depreciation on the full cost of capital invested in the beginning of or during the holiday period. Typically, the mandatory depreciation is incorporated into the METR model as it is part of the fonnal tax system. However, if the practice is that tax-holiday firms do not file their income tax returns at all and hence manage to claim for the full tax depreciation allowance after the tax holiday ends, then their real effective tax burden can be much lower than predicted by the standard model. Second, among the finns that were audited, at least every third one had to pay additional taxes, while every fourth finn incurred additional costs, such as bribes. Note that all finns whose tax assessment differed by lOa percent or more "always" (5 on the scale [1] [2] [3] [4] [5] had to pay bribes to the URA officials, while on average all survey finns reported that bribes were "seldDm" required (2 on the scale [1] [2] [3] [4] [5] . Payment Dfbribes may affect the effective tax burden in two ways. On the one hand, despite being a cost, bribes can reduce the tax burden (measured by the METR) if they provide an opportunity to tax evasion. On the other hand, the extra costs may increase the tax burden when used, say, tD aVDid a lengthy appeal and settlement process (which in itselfwDuld increase the burden but is not captured by the METR based on the fDnnal tax system).
Third, as the V AT is a consumption tax and therefore should not have any impact on capital investment and taxable business activities, it is generally ignored in the METR model. HDwever, if the input tax credit under the VAT system is not refunded in a timely wal' or not refunded at all, then VAT can cause an additional tax burden on the business sector.' As the '9 When the input tax credit is not refunded at all, the VAT could be modeled as a sales tax on capital or any other taxable input. In the case where the refund period is abnonnally long and no interest is paid by the revenue authority, the interest cost could be modeled as an increment on the cost of financing.
VAT was introduced to Uganda only in 1996, implementation problems can be expected to arise. In 1998 the main complaint from the business sector concerns refunding of the input VAT credit. As Table 15 shows, 81 percent affirms purchase inputs from VAT-registered suppliers but only 56 percent of these finns claim for input tax credits. It is somewhat unclear whether this results from the V AT credit and liability offset procedure.
2o Another potential reason is that firms with excess input tax credits simply decline to claim for refunds, for example, due to higher compliance costs. This could be tempting for firms that can pass on the input VAT cost to consumers but less so for the finns that have to absorb the cost themselves. In the fanner case, it would result in the VAT cascading so as to increase tax revenue in a short term but at the cost of consumer welfare in the long run. In the latter case, firms may incur a profit loss that can, in turn, affect the corporate income tax revenue.
Fifty-two percent of the finns that claimed an input tax refund received their expected amount in 1998. However, a significant portion (18 percent) of firms that claimed the input tax credit did not receive any refund, while the rest (40 percent) received a partial refund. Furthermore, the waiting period for even a partial refund of the input V AT credit can be lengthy. For example, among the firms that received at least a portion of refund, over onehalf waited for more than six weeks, while 10 percent waited for more than haIfa year. The lengthy process for input VAT refund is likely to curb compliance as well as increase the cost of doing business, tying up a considerable portion ofworldng capital that has a high opportunity cost, considering a current bank lending rate of over 20 percent.
There are mainly two reasons for the delay in the VAT refunds: a lack of sufficient funds on the refund account, and a lack of sufficient human resources to perfonn a full audit on all claims within the stipulated one-month time limit. These problems are not uncommon in countries that do not have an established tax culture and that have introduced the VAT only recently. A functional VAT system, however, would require adequate funds for the refund process and limiting the full audit only to those claims with greatest revenue risk.
Hence, two types of factors emerge from the survey evidence that could alter the METR results. These factors operate in opposite directions. First, tax evasion in general and avoidance of the mandatory depreciation during the tax holiday in particular would reduce the actual METRs compared to the formal tax system. Because compliance is firm specific and tax administration also tends to treat firms differently, this impact is not the same across the industries or even within a particular sector. Second, delays in the VAT refunds and in some cases payment of bribes could have the opposite effect of increasing the tax burden compared to the fonnal tax system. The net effect is ambiguous. Finally, the impact of frequent tax audits and assessments on the METR is also ambiguous, depending on whether they simply contribute to enforcement of the fonnal rules, or cause an extra cost to firms over and above the METR
IV. CONCLUSION
Household survey analysis reveals that some of the tax refonns implemented in the 1990s did not necessarily affect the poor. First, given the zero-rating of commodities consumed by the poor, the refonn of replacing the sales tax with the VAT did not lead to the poor being worse-off. Second, comparing the two tax regimes (before and after refonns), import taxation remained progressive although less so than before. In aggregate, excise taxes became more progressive. However, increased taxation on paraffin is highly regressive, while taxes on other petroleum products are progressive. Also, given the liberalized market, export taxes on coffee used during commodity booms tend to have an adverse effect on the poor.
The marginal effective tax rate (METR) analysis demonstrates that, even when the country's level of public revenue is low at the macroeconomic level, rapidly increasing taxation may pose a constraint to private investment at the microeconomic level. There are two reasons for this. First, the fonnal enterprise sector in these economies typically represents a small share of output but a high proportion of the effective tax base. Second, access to credit is limited and interest rates are often high, particularly for smaller finns, and hence most private investment is financed by profits and personal savings. As a result, taxation reduces both the expected revenue from a given investment project and the availability of investment finance.
From the perspective of foreign investors, Uganda appears to be a more highly taxed environment compared with its neighboring cOlll1tries, particularly Kenya. Interestingly, at the microeconomic level the Kenyan tax system appears to place the lowest burden on finns investing in manufacturing and tourism, while at the macroeconomic level Kenya'S share of tax revenue in GDP is the highest of the three countries (22.7 percent in 1997/98 compared to 1l.2 percent in Tanzania and 10.3 in Uganda). Uganda's tax disadvantage results mainly from its property tax on buildings, which does not exist in Kenya and Tanzania, and its significantly higher fuel taxation.
To level the playing field, discretionary corporate tax holidays were abolished in 1997 in Uganda and replaced by an initial investment allowance for machinery for all finns. As a result, the METR on machinery was significantly reduced. The analysis indicates that profitable finns that invest heavily in machinery clearly benefited from this policy change. However, for all other assets the METR was lower under the tax-holiday regime. The interindustry tax distortion was also slightly increased in 1997 due to the introduction of a generous depreciation allowance exclusively for fann works.
The METR estimates tell mostly a story of the fonnal tax structure. Tax administration, if not fair and efficient, can distort the best intentions of policymakers and produce a very different outcome in tenns of the actual tax burden faced by finns. Using finn survey evidence, several factors that can alter the METR results were identified. First, there are factors that are likely to reduce the METRs, including widespread tax evasion, evasion of mandatory depreciation during the tax holiday period, and finn-specific exemptions which, despite efforts to curb them in recent years, show up strongly in the 1997 data. Second, delays in the VAT refunds and in some cases payment of bribes are likely to have the opposite effect of increasing the METR compared to the formal talC system. The net effect is ambiguous. Note: PAYE = Pay-as-you-earn. Source: Ministry of Finance, Planning and Economic Development; Uganda Revenue Authority.
-Not applicable.
1 Straight line method.
2 Declining balance. It should be noticed that the classification of machinery and equipment for tax depreciation allowance varies significantly between the 1997 and pre-1997 systems. For example, computers belonged to Class 3 under the pre-1997 tax system but Class 1-under the 1997 system. Refer to Chen and Reinikka (1999) , footnote 16, for details. -23.8 -15.4 -23.9 -18.5 -16.5 -17.7 -23.3 Source: Authors' calculations based on data provided by the Ministry of Finance, Planning and Economic Development and the Uganda Revenue Authority. Household Incidence Analysis and the Concept of Welfare Dominance
The theoretical model used in this paper for the incidence analysis of tax reforms relies on the work ofYitzhaki and Slemrod (1991) 
where k are the taxed commodities, with k';'n, and ~ k is the tax rate on commodity k. Under these assumptions, it can be shown that the welfare of a household h is not worsened by the proposed tax reform if and only if
where (1.,1 is defined by Wildasin (1984) and Mayshar (1988) as the marginal social cost of raising one dollar of revenue by taxing the I-th commodity. This may be generalized to consider all households h with h=l, ... ,m,
The expression (A4) can be seen as the difference between the height of the relative concentration curve of commodity x, and the height of the relative concentration curve of commodity XI multiplied by a constant. These concentration curves are similar to the familiar Lorenz curve with the difference that instead of having total income they consider the fraction of total expenditnre on a commodity attributable to different income groups. As a result, for any additive social welfare function, a tax change increases social welfare if and only if the concentration curve of commodity x., is not as high as the concentration curve of commodity x, (multiplied by a constant) along the entire income distribution. This method is generally referred to as 'welfare dominance'.
The dominance test may often be inconclusive because of the requirement that each concentration curve must be above the other everywhere along the income distribution. In this case, conclusions can be only drawn by specifying the weights attached to each household in the social welfare function. Yitzhaki (1983) , for example, provides a framework for analyzing welfare dominance by using extended Gini coefficients; these allow for adjustments in the social weights given to various households, and provide a clearer notion of how alternative social welfare functions differ with tax regimes. Specifically, the extended Gini coefficient is a weighted integral of the area between the Lorenz curve and the 45-degree line as a fraction of 0.5 (which is the total area under the 45-degree line) and is given by
where v is a parameter which affects the weighing of the points on the concentration curve, F(e) is cumulative tax payment, and e measures the household's tax payment. When v~2, G(2) yields the traditional Gini coefficient, while higher values of v would give more weight to commodities consumed by the poorest households. Using (A5), it can be then shown that a revenue neutral decrease in the tax on commodity x" financed by an increase in commodity XI, decreases the extended Gini index, if
where et>,(F) for [i~s,t] is the concentration curve. Both concepts of welfare dominance and of extended Gini coefficient are used in this paper to examine the welfare implications of tax reforms.
In practice, all welfare dominance techniques tends to be difficult to use as concentration curves tend to cross each other, especially towards the end of the distribution. A solution to this problem is that developed by Davidson and Duclos (1997) . They propose a set of variance estimators to test the hypothesis that two concentration curves are statistically different from one another.
Marginal Effective Tax Rate
The marginal effective tax rate (METR) on capital calculated in this study is the effective corporate tax rate on capital, while the marginal effective tax rate on cost of production is an integration of the METRs on all inputs, using the augmented Cobb-Douglas production function. The METR is estimated for both domestic and foreign firms. Unless otherwise specified, all estimates are based on the 1997 tax regime and recent economic indicators. The METR calculation is based on the assumption that profit-maximizing firms base their investment or business decisions on the foreseeable incremental net revenue at the present value. Taxes reduce the profits accruing to the firm, while tax allowances mitigate such a reduction. Due to the interaction between statutory tax provisions and actual economic and industrial conditions, the effective tax rate can vary by industry under the same tax regime. Furthennore, for a cross-jurisdiction comparison, the effect of taxation can be singled out by applying the same set of economic and industrial conditions to different tax regimes.
The method used to estimate the METR has been extensively documented, including Broadway, Bruce, and Mintz (1984) , Chen and Mintz (1993) , McKenzie, Mintz and Scharf (1992) , and Mintz (1990) . Other useful references include Dunn and Pellechio (1990) and Shah (1995) .
.
METR on Capitals
As described above, the marginal effective tax rate on a given type of real capital investment is defined as the proportional difference between the gross-of-tax rate of return (r G ) and the net-of-tax rate of return (rN) required by financial investors. rO is the marginal revenue product, or user cost of capital, net of economic depreciation. The net-of-tax rate of return is the weighted-average ofthe return to debt and equity securities held by the financial investor. Thus, the effective tax rate (t) is defined as (Bl) The latter definition is used in this study.
Real Cost of Financing
For domestic firms, the real cost of fmancing (I) is defmed by 1= j3i(1 -U) + (1 -j3)p -1t (B2) withfi = debt-to-assets ratio, i = cost of debt, U = the statutory corporate income tax rate, p = cost of equity, and 1t = inflation rate. While interest costs are deductible for the income tax purpose, cost of equity is not. That is, the cost of financing for a domestic finn is the weighted-average cost of financing, net of inflation rate. For foreign firms, the real cost of financing (I) is defined by 1=[ j3 i (1-U) + (1 -fi P J* (1 -y) 
l(I-x) +y*[i(1-U) -1t +1t J-1t
(B2 ) withfi = debt-to-assets ratio in home country, i = cost of debt in home country, U = the statutory corporate income tax rate in home country, p = cost of equity in home country, y = the ratio of debt raised in host country to total investment fund, x = weighted average withholding tax rate in host country, i = cost of debt in host country, U = statutory corporate income tax rate in host country, 11 ~ inflation rate in home country, and 11 ~ inflation rate in host country.
According to the above formula, the cost of financing to a foreign firm is the weighted average of cost of its investment funds taken from home country and debt raised in host country. The former is the weighted average of cost of financing at home net of withholding tax payable in host country, and the latter is the cost of debt in host country adjusted for income tax deductibility and the difference in inflation rates between home and host country.
Net of Tax Rate of Return on Capital
For domestic financial investors, the net-of-tax rate of return on capital is defined by the formula yV ~ j3i + (I -j3)p -rt.
(B3)
This is the rate of return on capital required by the financial investor, or the supplier of investment funds. For foreign investors, the formula is (B3 ) This is the net-of-tax rate of return on capital required by fund suppliers, including foreign financial investors in host country. Applying (B3) and (B3 ) to equation (B I), respectively, yields us the effective corporate tax rate on capital for domestic and foreign firms.
Gross of Tax Rate of Return on Capital
For domestic firms, the formula is rG ~ (l+tm) (! +o)(l-k) [l-A +,(l-U) 
Inventory
For domestic firms, the formula is rG ~ (l+tm) 
with tm = sales tax on inventory where it is applicable, and S = 1 for FIFO accounting method and 0 for LIFO. For international finns, the fonnula is the Same except that the financing cost should be the one relevant to the international finns, that is, 1 should be replaced by 1 .
Land
For domestic finns, the fonnula is
rG =rf(1+tm)[I+r(I-U)lrf +7t)]/[(I-U)(I-tp-tg)]
For international finns, the fonnula is the same except that the financing cost should be the one relevant to the international investors, that is, 1 should be replaced by I.
Aggregation
The effective tax rate for a given industry is the proportional difference between the weighted average of before-tax rate ofretum by asset type and the after-tax rate of return which is the same across asset type within the industry. That is, the marginal effective tax rate ti for industry i is calculated as (B7) where} denotes asset type (i.e., investments in buildings, machinery, inventories, and land), wij denotes the weight of asset type} in industry i. The above are general fonnats of the fonnulas used in this study. Due to the variance among different sectors or jurisdictions, some variables can be zero for some sectors or jurisdictions. For example, in all three countries under this study, there are no taxes based on capital and hence" = 0 in equation (B4) -(B6).
METR Disperson
METR dispersion, or the weighted standard deviation, is used to measure the tax distortion. There are three measures of dispersions: overall, interindustry, and interassets dispersion. Only interindustry dispersion is estimated in this study. Let Wi, Wj, and Wij denote the capital weights for the ;'h industry and thei'h type of asset, respectively. The interindustry METR dispersion crT is calculated as the weighted standard deviation:
The expression tjis the average effective tax rate for the asset} across industries, and tij is the effective tax rate for the /' asset type in the i th industry.
METR in Other Inpnts and Cost of Production
METR on labor. This study assumes that only payroll taxes paid by employers are effective labor taxes borne by employers. Another assumption is that the marginal unit of labor input is an average worker. Therefore, the METR on labor is the total payroll taxes paid by employers on average labor costs. Since the payroll taxes in Uganda and Tanzania are imposed on total payrolls, the statutory tax rate itself can be seen as the effective tax rate on labor. In the case of Kenya, the ceiling of taxable payroll is K Sh 80 per month, which is well below the monthly payroll. As a result, the METR on labor in Kenya is estimated as low as 0.1 percent. According to 1997 ILO Yearbook of Labor Statistics, the average monthly payroll in Kenya was K Sh 3,324 for manufacturing industry and tourism (1991 figure) .
METR on other inputs. The METR on other inputs for production is the transaction taxes firms have to pay on these inputs. Motor fuel is the only other input included apart from capital and labor. The average transaction tax rate, i.e., the fuel tax rate is used as the METR.
METR on cost oj production. By using the augmented Cobb-Douglas production function, the METR on cost of production T can be estimated as (B9) In the formula, i indicates an input, i.e., capital, labor, and fuel, ti = the METR on each input i, and (J.i = share of total cost for input i. The detailed derivation may be found in McKenzie, Mintz, and Scharf (1992) .
